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Teaching science should emphasize the provision of real experiences for 
students to develop their competence so that their ability in learning can be 
improved. The aimed of this study was to evaluate the improvement of 
students’ learning result after the development of the teaching materials. 
This study used the Research and Development (R&D) approach with the 
4D model. The data were collected through test and validation analysis. 
The findings showed that after implementing the developed material, there 
were no students in the low category, students in the medium level were 
11 (35,48%) only, while the majority of them (20 students) which were 
64,52% were categorized into the high level. Besides that, referring to the 
descriptive analysis of mean scores obtained by students, their 
achievement was regarded to be better than before (87,06). In terms of the 
improvement in students’ learning results, after they were taught using the 
media which was developed in this study, students experienced 
improvement as the t-test showed the tcount = 50,160 > t table= 2,042 with 
the significance level of 0,000. Based on that results, the development of 
teaching material did support the learning activities in the classroom. 
Therefore, it can be concluded that the use of teaching material brought an 
impact on the improvement of students’ learning results so that they can 
understand the materials better. This current study gave insight to the 
learners about the importance to develop teaching media for learning 
Physics.  
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INTRODUCTION 
 
Teaching science puts emphasis on giving real experiences to students by utilizing 
strategies that can boost their motivation to improve their activeness in learning activities 
(Alina, et al. 2016). University students tend to not enjoying physics subjects considering 
that it is identic with formulas, memorization, and calculation. That is why students prefer 
non-exact subjects that only require them to read. On the other hand, students need a reward 
to support their learning achievement (Soenarno, 2019).  
Based on the observation which was initially performed, many students did not pay 
attention to the subjects being taught, were not active to explore the materials more, and 
had no motivation to study. Interviews conducted to some students to investigate their 
habits during the Physics class indicated that most of them felt bored to study and did not 
enjoy the subject. Therefore, according to Toheri & Azis (2012), to increase the students’ 
interest to learn, it is necessary to develop teaching materials and media to motivate them 
to study, to be more active in the class, and to more enjoy the subject. Besides the delivery 
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of the right materials, other relevant models should be implemented to support the 
effectiveness of learning.   
Besides that, Wulansari (2014) states that the teaching method is highly necessary to 
stimulate students to improve their learning activities and outputs. Also, Masitoh & 
Prabawanto (2016) explain that explorative learning can lead the class to be more attractive 
so that the students’ learning results, motivation, and activities in the classroom can be 
better. This learning process should be carried out using materials orienting on the problem-
solving to facilitate students to be more active. Some earlier studies have concluded that it 
is important to develop teaching materials to assist students to understand the subject. 
Based on the problem, it is important to provide explorative learning to assist students in 
mastering the material so that the learning output can be more optimally achieved. This 
learning process was then implemented using teaching material to support the learning of 
Physics. 
Sinuraya et al. (2018) argues that the improvement of students’ learning results is 
highly affected by the selection of modules or learning materials and worksheets but not 
related to the students’ learning style. Related to the problems presented above, the aim of 
this study was to evaluate the improvement of students’ learning results after the 
development of Physics Learning Materials.  
 
 
METHODS 
 
This study employed Research and Development approach and developed the 
implementation of the model using True Experimental. This research used pretest - posttest 
control group design. The development procedure has four stages including (1) preliminary 
study, (2) planning, (3) development, and (4) implementation as illustrated in the figure 1. 
This study was carried out in the Informatics Department, Physics Class. The 
research subjects were 31 students of Physics A class, Informatics Department in the 
second semester, the academic year of 2018/2019 selected using a proportionate stratified 
random sampling technique. Before the teaching material delivered, expert validation was 
performed using a feasibility assessment rubric as the instruments. It contains some 
indicators including (1) teaching material format, (2) contents, (3) Language and 
presentation, and (4) Benefits. The validity criteria are modified from (Hobri, 2009) as 
follows:  
1 ≤ va< 2 not valid 
2 ≤ va< 3 quite valid 
3 ≤ va< 4 valid 
Annotation: Va = the average of experts’ assessment 
The product will be regarded to be valid when the mean of Va is higher than 3. In 
contrast, if it is lower than 3, the developed teaching materials are not valid yet. Therefore, 
revision is needed. The instrument which was used for the hypothesis analysis was the 
learning result test. The test was performed through two stages, pretest, and posttest. The 
data were analyzed using descriptive statistical analysis to describe the distribution 
characteristics of the Physics learning result scores using SPSS 20. 
The test performed on the hypothesis aimed at answering the proposed hypothesis. It 
used two - tail test as follows (Sugiyono, 2008). 
𝑡 𝑐𝑜𝑢𝑛𝑡= 
?̅?1−?̅?2
𝑆 √(
1
𝑛1
+
1
𝑛2
)
  𝑆2 =
(𝑛1−1)𝑆1
2+(𝑛2−1)𝑆2
2
𝑛1+𝑛2−2
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Annotations: 
?̅?1 =   mean score of experimental class 
?̅?2 =   mean score of the control class 
S1  =   standard deviation of experimental class 
S2  =   standard deviation of the control class 
n1  =   the number of samples in the experimental class  
n2  =   the number of samples in the control class 
The research hypothesis that would be tested is presented below:  
H0 : μ1 = μ2  
Ha : μ1 ≠ μ2  
Hypothesis null (Ho) states that there is no improvement in students’ learning 
results after taught using the developed teaching materials. While the alternative hypothesis 
(Ha) proposes that there is a significant improvement in students’ learning outputs as the 
result of the teaching materials developed in the current study. 
 
 
Figure 1. Design of Development 
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RESULTS & DISCUSSION 
 
Results 
 
The initial product developed in this study was the teaching material that was 
taught in the Informatics Engineering Department. Prior to that, it was validated by some 
experts related to the subject. Also, the evaluation sheet in the form of a questionnaire was 
designed. It contains some assessment aspects, suggestions, and comments from the 
experts. The results of the evaluation included the scores of teaching material quality using 
the scales from 1 to 4. The research product which is, in this case, the teaching material has 
got inputs from the experts so that its quality was improved and attained its set goals. The 
assessment items included format, content/ substance, language and presentation, and aims/ 
purposes. The experts assessing the student worksheet which was also developed in this 
study were; (1) Rahmatullah Bin Arsyad, S.Pd., M.Pd (Lecturer of  FKIP Universitas 
Muhammadiyah Sorong, focusing on the content / substance); (2) Muhammad 
Fathurrahman, S.Pd., M.Pd (Lecturer of FKIP Universitas Muhammadiyah Sorong 
focusing on Media). The teaching material is presented in Figure 2.  
 
Figure 2. Teaching Material 
 
Data that are presented in the diagram below are the results of the assessment on 
the product performed by experts. The presentation has aims to show the quality of the 
product which was developed. 
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Figure 3. Data of Teaching Material Validation 
 
Based on scores of the assessment carried out by experts, the teaching material which 
was developed can be regarded to be Good. It is proven by the average score given by the 
experts was in the Good category. Therefore, it could be concluded that the Physics 
Teaching material can be used in each trial that would be performed. Following is the 
presentation of descriptive test on students’ learning results (Table 1).  
         
 Table 1. Descriptive Analysis of Learning Result Scores  
Score 
Experimental 
Pretest Posttest 
The number of students  31 31 
Average score 53,61 87,06 
Minimum score 20,00 67,00 
Standard Deviation 11,28 9,66 
Maximum score  67,00 100,00 
Variance 127,24 93,39 
 
Based on the analysis which was performed, the average score obtained by students 
was 87,06. It shows that in general, they experienced significant improvement so that the 
media could bring impact the learning process. In addition, the learning result was analyzed 
using T-test to identify the resulting improvement after the implementation of the teaching 
material in the learning process.  
                                        
Table 2. T-test One-Sample Test 
 t 
Sig. 
(2-tailed) 
Criteria Decision  
Learning 
Result 
 
50,160 0,000 thitung > ttabel Ho was refused  
 
0
0,5
1
1,5
2
2,5
3
3,5
4
4,5
Format Content /
Substance
Language and
Presentation
Purposes
Validator 1
Validator 2
Validator 3
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Tabel 2 shows that based on the test which was performed, the t-test of equal 
variances assumed post-test was 50,161 with the ttable =  2,042. Therefore, the tcount > ttable 
meaning the H0 was rejected. It can be concluded that the average score of students’ 
learning results experienced improvement after the implementation of teaching material 
orienting on problem-solving learning. That is why it can be generally stated that the 
implementation of the teaching material is effective to improve the learning results. Besides 
the results of the data analysis above, the difference of students’ learning improvement 
after the implementation of the teaching material in the learning process according to N - 
gain test can be also presented (Table 3).   
 
                   Table 3.   N Gain test of Pretest and Posttest Scores  
Class Experimental 
Criteria Low Medium High 
The number of 
students 
0 1 20 
 
Percentage (%) 
0 35,48 64,52 
 
Based on the data above, there was no student in the low category. There were 11 
students or 35.48% were in the high category while the majority of them (20 students) were 
in the high category. All in all, most of them got a very satisfying result.  
 
Discussion 
 
Analysis of findings presented above shows that the learning targets were 
successfully achieved. It is indicated by the result of the validation test performed on the 
media which showed that it is valid, practical, and effective. The validity test was 
performed by two validators and both of them put the media into Good category (3,62). 
This shows that in terms of some components assessed and measured in the validation 
process, the teaching media has been feasible to use in the learning process. Nugraha and 
Binadja, (2013) explain that the development of a teaching media is highly affected by its 
quality according to the evaluation performed by experts. It aims to know how well the 
teaching media has fulfilled some criteria to be measured. Tegeh and Kirna, (2013) also 
state that the utilization of teaching media in the classroom also has a big possibility to 
enable students to improve their learning achievement considering that the experts of 
teaching design and media stated that the material has got a good qualification. Therefore, 
the teaching media which was developed has the potential to bring positive impacts after 
implemented.  
In this study, students’ scores in the medium and high categories experienced 
significant improvement. In the former group, there were 11 students or 35.48% while in 
the latter, there were 20 students or 64,52%. In the score categorization, students were 
generally at a satisfying level. However, based on the learning result, there were still some 
students achieving a low result. It was mainly because those students found it difficult to 
analyze each information provided in the teaching media that was used. Besides that, 
students had a low ability to express their opinion during classroom discussions. In 
addition, referring to the average score of descriptive analysis (87,06, students obtained 
better scores than before. This is in line with a study conducted by Shui, et al. (2009) which 
indicate that there is a synergy between students’ ability in learning activities and their high 
learning achievement. Also, the improvement of students’ motivation to learn and their 
achievement contribute to students’ performance when following the learning activities 
which in general showed positive conditions when doing discussion in the classroom.  
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On the other hand, Hanin, et al. (2011) & Kahar (2017) also state that the significant 
learning result improvement will also bring impact on individuals’ development because it 
will be followed by students' motivation to learn. Related to the aspect of learning result 
improvement, students in general experienced improvement in their learning result after 
the delivery of developed teaching material as indicated by the the t-test = 50,160 and t 
table =2,042 with the significance level of 0,000. In line with that, Hernawan, et al. (2012) 
& Serevina (2018) explain that the teaching process using teaching material can facilitate 
students to get more learning experiences. Learning experiences are related to a substance 
that will be delivered. Therefore, to obtain learning experience, teachers should design a 
teaching model or teaching materials to keep the effectiveness of activities in the classroom.  
Soenarno (2019) mention the giving award in teaching can motivate and increase 
students’ spirit to learn. Then, the improvement of students’ knowledge is expected to 
contribute to their understanding of the subject that is being taught. Kahar, (2017) said that 
students’ interest and motivation to learn highly depend on the ability of educators to 
manage the class and implement methods, media, and model of teaching which are suitable 
with the topic delivered in the classroom. Also, Kahar (2018) argued that learning design 
and strategy are highly determined by how well teachers utilize teaching media in the 
classroom and it influences the quality of teaching they carry out. 
Chandra & Watters (2012) state that teaching Physics has a correlation with the 
environment so that the teaching model or strategy should emphasize problem - solving 
approaches including ICT based strategy. The implementation of the media or the model is 
expected to improve students’ attitude in following the class. Mihardi (2015) explain that 
the development of a teaching model can provide meaningful learning for students so that 
it will be beneficial for their characters and cognitive skills in learning Physics. This also 
can give good responses to students so that the implementation of the model to teach 
Physics can be more effective and meaningful.  
 
 
CONCLUSION 
 
Based on the research that was carried out to students at the Physics A Class, 
Department of Informatics Engineering Universitas Muhammadiyah Sorong, it can be 
concluded that there was a difference in the students’ Physics learning results before and 
after the implementation of the teaching media which was developed. Besides that, the 
utilization of teaching material in the classroom gives a significant contribution to the 
improvement of students’ learning results. The implication of this study is that it can boost 
the students’ learning output to the Satisfying category. Therefore, further studies should 
develop a teaching material that integrates local culture and wisdom to assist students more 
easily understand the materials.  
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